
Reproduction Quality Notice 

This document is part of the Air Technical Index 
[ATI] collection. The ATI collection is over 50 years 
old and was imaged from roll film. The collection has 
deteriorated over time and is in poor condition. DTIC 
has reproduced the best available copy utilizing the 
most current imaging technology. ATI documents 
that are partially legible have been included in the 
DTIC collection due to their historical value. 

If you are dissatisfied with this document, please feel 
free to contact our Directorate of User Services at 
[703] 767-9066/9068 or DSN 427-9066/9068. 

Do Not Return This Document 
To DTIC 



]m&msmaam 

Reproduced    by 

AIR DOCUMENTS DIVISION 

\   «.; v.- 

* 

I 

HEADQUARTERS AIR MATERIEL COMMAND 

WRIGHT FIELD. DAYTON, OHIO 



. ^SJWNBWH^«** i&^:*t!$?#l!mä!»$^w^^ 

USGOVCRNMENT 
IS ABSOLVED 

FROM ANY LITIGATION WHICH MAY 

ENSUE FROM THE CONTRACTORS IN -     / 

FRINGING ON THE FOR0GN PATENT 

RIGHTS WHICH MAY BE INVOLVED. 

> 

WRIGHT FELD. DAYTON, OHIO 





UNCLASSIFIED 



ACR Ko. LUL07 

J)SZ. 43/ 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

ATI No./Wf 
WARTIME REPORT 

OMGiNALLy   ISSUED 
Decenber 19UU aa 

AdTanca Confidential Deport L4L07 

CLIMB ARS HKJH-SPEED TESTS OF A CURTISS 10. 71l*-lC2-12 

FOUR BrjvDE PROPELLER OH THE REPUBLIC P-»7C .AIRPLANE 

By A. V. Vogelejr 

!.anglev Manorial Aeronautical Laboratory 
Langley Fleid, Ta. 

(T"!* * FILEGCK 
RETURN T0 

Sperial Documents Branch - TSf* -6 
Wright Field Kttere ica Lib dry ie linn 

Ail Documents Division -Intelligence (I .) 
Aiic.nl Fitld, 1/4,..... jliu. 

NACA 
WASHINGTON 

% 
NACA WARTIME REPORTS are reprints A papers originally Issued tu provide rapid ilsitrlUtitieir-J 
advance research results to an authorized group requiring them tor the war eff.rlw TJb.""y were pre- 
viously held under a security status tut arej)jtaj^in^a*ill|*dj--{kn.e A these reports were not tech- 
nically edited.   Ali nave been reproduced without change In ~rjer to expedite general distribution. 

L - 177 

) 



::ACA ACE ":>. ihz.il 

NATIONAL ADVISORY CCfctflfTEE ??» AE?0*TAUTICS 

,:OV^:::" co::":iDn:i^;,-.L R:rsr 

ci.r: • AN*> riGa-sreso TESTS cp .-. cntTiss HO. 71U-1C2-1.2 

?>"!.-aMDE  PMTEI'.iE  ON THE aEH'BLTC  F-.';7C AIRPLAY 

3y •..  *..  Vogeley 

3'":."ARY 

?lteht  test? •.•.e>    main of  a CurtiPs  Wo.   7li.-lC2-li 
four-blade propeller in a 'ieruolic  P-i^C  airplane  in 
clliib I rid ut  'v.\:V. rntj.-.n.    VIK   l:>ss i:i tfflclenc 
never v.«i3  Increased  fYem nor;:.aX  to 'nilit«.*;' was  muui   w 
be  from  ^  *°  r' "Hrc-rit  In cüiirbs  at  an lnJ.*. c&ted  airspeed 
cf  165 miles v".? hour.     V'.iir.   lass via1' &ttributed priiaarllj 
to r'idvctlwns   In aenLlon  l'-rt-d*,t.g r»'-!c3 ;*esuiting ?r^m 
tncreured or.eruting  il ;'t coefficients. 

when 
four..!  to 

11 tery powar,   ljn;es tn 
r,-- started !.t un airplane 
ncreascd steadily to  1U 
oh rj":«T   ->.' C1.7.     Thane 
r the Droo-Jller-tlp :.:.inh 
rjnellor  efficiency 
p< s c ut  f 3r ur. Increase 
ur. Blr"l(»n.' !..acn number 
->t(jtLon'il  speed  the 
<Vith •!  ilecvi.1 se  in  pswer 
riRDn with '.he efficiencies 
sii number  jf approxl- 
-riih-.ctt-r ratio, however, 
ir-tively Independent  of 

'il-e  tes.t3   Irdjcited that,  by suitLbly increasing the 
solidity   inJ  roiiuclnfj ths rotational pree.i,   it nay be 
possible   to I-ir>rove  the  nrjpelli-r efficiency  In Loth 
cll:r.b uni  hlgh-stieed operation. 

T?.    foj <;}.-s ) •• r   fU »•ht ut x.l 
pfflo'en:v cue to   c 3nt re 3 3lbill 
Vac'.". ui:i.';^ r les .!    l.HU C.'i ar 
or  11  rer:* L rt   -i '.;   ar.  .»' rrlam; Ma 
15ST3  v.ere  en: n-rit -:c d   V.MCI. evo 
nurnbor ev.2 r-eded C.C3    ' nd  the or 
decreased ut % n»te  il '  about 7 
rf 0.:  In Mr •• &ch nn .t-.-r. «t 
Df   0.7   '•:!•! ocas ;ar.t  Di •coell« r  r 
iirooeller affic Leney dticreu ed 
uelov 1- 1 lit- rv newer. In co -ina 
•jf  low-so* eel n '.ht  -.. S 13    ( a :.!a 
nately 0.J )     Ht ti.e  3'ir .p advn no'? 
the  cT.tru 3 sib! lity  lc ES    /;. :' re 
5 )* -r. 

! 
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Y M'';e-j'cH'r  thi-l-.rssi 
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Irr 
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-1-. 
''.nu-il  "nteirictttona o£ tfcft ircpclicr -iiid D3W r 

:it  i.r..   F.S   r-.'.Irt.": 

:jii-"-» 'idsicn • • • 
"la it» »Gitisni . . 
Tn-rU';.- ^ la -"in 
Vr~> " Hie tea.• ill 
L-.n ;ine  

 Four 
C-utls» ro. V-^-IOÜ-li 
  Clark ¥ 
. . . 12 feet, Z  Inches 
 2:1 

. rr*tt ?< »nitnay h-i^ou-ai 

CXOTES.CTA1, 

.-" 

!    "   ' 



J( QCSPTBKST1M, I.'ACA ACR NO.  14^7 

•.'!Ht'iry-.;jv;cr ivjririg cf <jnt.in3: 
Zr. ;liie  j;e«i,  rys 2?J0 
Vjn'i'old  frfSJUre.   lr.Jh03  of ircreurj- J>2 
i:,.i.nserjTVcr i?OJJ 
,'ritloal  fltlt:ao,   -"tet (a;vf*ox./ 17,0^0 

».er.rai-po'.v-jr rating or.  er.glr.ej 
s..ir,ine  a,-bci,  ry.?. ^?5^ 
'..Jiufold ;r .j.-u.'i-,   ir.cuos  of mfrcur;- i»2 
hj"iep'»i.r     loü5 
Cr:ti;al eltJt.ae, fees (fl.ijjrox.J £^,J0o 

3*e props ll°i,   a.r   t93t'.:',  ivor  e-juippad »it.i the  stanjnrd 
t ro.J jet 'on cpclijv ci.fi'9.    blad 3~for:i ourvea are presented 
lt. figure  L. 

Pre p o 111 r  Sl.pust v.fiS ;acsr,J.-'?d by trs  •!i.!p3t»"-n.T 
total-: resini-e .;.;'.<•.;,' >:.et'.:i£.    ?op tnlü parjrea« tv.o awrvey 
r^ke-j,  eon.vet'sj it   SV</ r*><j<n-dtiig jiMltipltj ceruntto^s, 
were mtii.te! 1 ; n.';,r.:: r.Tj.],v  in BlfciKT si'le   »f t.^9 fufiala^e 
ot til«? rt«!" cf t.." e .J'I.3 OIL] l.i •, »13 rhewn It! figure 2» 
A rh^t^j-ra-ifi of u e   •• ^••; I 'iy ,  p-\;?l\- s,  aiu sur/e;,  rjl'ea 

r'-'Of 2i'.tr  tircu.j wps •vasj'*ai: »1th a  jt-finda'*d 
ITPtt fr KJUtncy trr-ji? r?t;r,   t:> v.hls . »rs  oonnosted T 
si;.r. J'i.'d .; I .'A jrr.-f"£OT"o ; ot.ir-cier ,    An indicating pressure 
i*'.£*8 '.vu.v .n~.rt.rl  Tn t-i"  C-j'-pit  fur u-o  by Li:e "pilot. 
Stnndaj"-' f'A.;/. ruccrdio^ taat:*ui-sats w.re uied t3 record 
B/ivJn.;  üf ju'lj   tj.ips.ct »!.-f:.''i:'e,   v-fitla  nres^ure,   and frce- 
<i!r te-peraturo.     rro.iuJ ie- blei-j snjl»  1*33 itieaaured 
w.'th a sf.'ci.'-l  :>'.', A spärk-tyj'e bi?oe~art£1^ recorder. 

CM.il:   tfrta.- V.* tij er.jir.e  3;ve.i,  :;?-r.lf old precsure, 
ind i*teiCBtud  ; frr; p^j «.djj-ted  tu  t.ji  r'dsli'pd values, 
chert rocordr   -">.i •• J.1  ins tru.-.er.tj were  r„rken r. t Intervals 
.V ijJ-J l'^jt PE  t.'.e al.-pl»>ne cll-.ittd frc.Tj j'.-c level  to 
ti'tltid«;. 

Oiir.bs »tfi : rdo 'Inder t^o following conditions; 

{1J K'.litar*.' i c ;• r r.t ncr-n"!  cll-ibin^ In-ui'ited aJrsceod 
rf 1>'5 »lies'  p*:» hau;' 

.......    ii Hw 



HACA ACR No.   Ü.W1 CONPIDEHTI»!, 

(£.)  Uiiral  ; «*er  at  indicated airspeed of  l60 miles nor 
hour 

(?)  'Jorr.al nowei 
hour 

-t  Indicated  airspeed of  1^ ml Its  per 

Ti.e  cllrrt at ir.llitt.rv r>o«e;' v.as  ttr^inutci at  the 
relatively iow  'li'lt-iao of ?3,00<i feet because   \ 
Insufficient enj'r.e   soollng lr-dlcsitsd  by high c/iinc-jr- 
hf-fici  Letupernture, 

H'.gh-npggi  t(-:.ts.- Euch hi^h-sp-jed rin was naöe  at 
valu«,". Vr  »iiu'lnt   .ipc-?.d,   t3i-iue,   ?!idicated airspeed,  and 
oress-ire altituia selected to  or->duce a desired combination 
if valuta  if alraiane l.ach number, pnpellär advance- 
iliame«er  ratio,  and  p-n.er  coefficient.     Because  the  a'.r- 
olar.e vas  usually tlther  cli•bin»; or d'vlnij aurli^ a run, 
.T.ly engine  ar.eei,   torque,  and airspeed ouln bo fixed. 
?lit sc- values *ere therefore held constant as the alrnlane 
oassed through the desired iltituae,  when i short record 
wan  tiktn. 

'he  low-speed  runs     ("   s 0.3),   used  as a  ba".is  for 
determining the effects of compressibility,  »ere made In 
the  sHI::F-manntr  a^  the high-speed runs. 

REDCCTIOH 3? DATA 

True  airspeed,  airplane Vach number,   and air density 
were obtained  bv ntandurd  reduction methods from the 
recorded valuta of l.T.oact oresaure,   static pressure,  and 
indicated fri-e-a'.r temperature.    Engine  speed,  torque, 
and propeller bludt   angle wc.-t  recorded directly. 

Propeller nov.tr coefficient »as  calculated by the 
formula 

Cp  = 
W12D^ 

Proo« ller-tlp Vac.i number was obtained from  the 
e (uatlon 

"f7®5 

rt^V^TpTT*"*"T ' T 

) 

1 



CONKIDSSTTAL ^A ACS  Ho.   LLL37 

Propeller thrust coefficient »as evfi?upted fro•, the 
measure nenta of olipsf rsar. total  rrecsure by  the method 
described in reference  1,  which riv^s 

dT /Po\5/7 

(i) 

In nrder to obtrln the nonui'ner.sional quantities used In 
the present report, equation (1) waj reduced rs follows; 

ciC„ dr 

T.-.3 areas under the curves of <-CT/a(x3
2) against x3

?- 
ar<s equal to the thrust coefficients. 

RESULTS A"L *)ncv<33r.. t: 

Climb testr.- The variations of blade.angle« 
a Jvar-e j-jlwrr L*»i- rutio, nnror and thrust coefficients, 
efioienoy, and proreller»tlp an.-; airplane Kaoh numbers 
with de islty altitude for the climbs nre presented In 
figures !; to {-.     These flight data «re also given In 
taole 1. 

In each of the climbs, charges ' r. propeller effi- 
ciency with altitude rpper-r to te smell. Except for c 
sli.;i.t initial Increase, efficiency tends to decrease 
with altitude. This decrease is to be expected, since 
the operating lift c?e:'i'i :le::t^ c: the Blade sections 
inorf.Dse with lr.craasing altitude a.i'j approach the stall 
rjjMT.i tie final result is to reduce the settlor, lift» 
drag ratios »»r;u to loner the efficiency. 

Compressibility effects become evid-:i.t In each of 
the climbs whenever the propeller-tip '.•&.•!. number axeeeds 
about J..6. Thrust»grajlnc curves for climb ot norraiil 
power and an ir.jlcuted al:-spe>!.i of iCJ miles per hour 
are presented in f I jure 7 tj show these effects cf 
compressibility at high propeller»tip r..a-i. numbers. The 
effects oi compressibility Br: not evident in runs 
20-1 to 2J-11, In which tip :.:a~i numbers are below -'.:•> 
(figs. 71'*)  to ?(f/).  The first effects nre evident on 

:OBPIH IAL 

1 
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HACA  HCR  NO.   L'.LO" CONFIDESfTAL 

the rifcht   side  of   the propeller di sk  for  r 
(fig.  7(e)).   In which the  tin Much number 
These  effects  continue  to  increase  with ti 
Little or :i"  evidence  -;f  compressibility  1 
the   left   side of  the prcDellcr dir*,   orobi 
ltft  ride is  less heavily loaded than the 
owin.j  to  ln-.Hnation   jf  the  thrust axis  to 
To  tno  extent,   tm-refore,   that   the  disk  lo 
is affected,   the' tin Mach number  at  which 
effects first  become  evident  is  influenced 
attitude with respect  tc  the  1 light  oath. 

un 20-1.2 
has reached 0.86. 
p I.'ach number, 

s exists on 
cly because the 
right 3ide 

the  air  stream, 
•id distribution 
compressibility 

by  the  airplane 

The  terr  "cororesslblllty  effects"  as used herein 
r;ecns  the  effects  shown by ciian^cs  in  the general  shape 
of  thy  thrust-grading  curves,   for exunnle,   the  dip In 
the  curve  between    x^ = 0.6    and    xa2 =0.9    as measured 
with the  ri^ht  survey raice  In run 20-15  (fie,'.  7(h)).    The 
t-srm 'Joes not  include  the  effect  that  causes  the grading 
curvta  for  both the  ri^ht  unu   left  surveys  to  approach 
zero  at  the  tip  at  different  values of    x3-.     This  effect 
is directly attributable to  an unintentional yawed 
•ittitude  of"  the  a'rplane held during  the  run.   which 
causes  the  slicstream  to be alsnlaced   laterally at   the 
survey  rakes. 

Losses   in  thrust due   to  ccTipressibillty are  present 
at  tr.e   higher   tip J.ach numbers  but  no "larked decrease  In 
efficiency    attributable  to  this  cause  is apparent«     «1th 
further  Increases   Ir. altitude  that result  In higher 
spcti)n lift coefficients and Mach numbers,  however,  it Is 
expected tr.4t  the  losses would  extend over an  increasing 
part   if  the disK  urea  and   that  the  effect on efficiency 
wi'iia  become  significant.     C _>-.possibility losses  can be 
delayed by reouclng the  tip :-1 r*J•-• angles.    This reduction 
would  result   In a  transfer of  load   to  the  inboard  sections, 
which operatt   at  lower fach numbers  ani can  therefore 
nbsTi)  the  additional  load  ä* trout  r^r! JUS  cumpreaslblllty 
eff»pt3.     Tlie   inboard   shift  of  load  mould  also  tend   to 
bring   the   blade   loading  into   clos.-r  a.^reiment with the 
tii! orctlcully  ldtal   load c.I strlbutlon for  a  propeller 
?n>. rating  at  lew arivan:e-dla.-:<_tt r rutlos;   tnus  tns 
possibility  of  a r*-ductlcn  In Induced   los3> s  exists.     The 
u.ic  of   this method  Is  suf£*-stid only   If  particular emphasis 
13 rut   on cllr.b  performance,   sinci-   lar^e  lesscs   In tfflcltncy 
HI  high speed tray res Jit. 

-j:.-.e<r   In  the  range  of  advance-dianoti r ratio  for 
climb  th"  propeller op: ratts  at power  coefficients great»r 

•: -I.TI: ":;T:AL 
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N;.C* ACB TIO. iktoi COKPIDESTIitL 

At  the  nraneller so.;ed used In ths  runs of fl^jre  3, 
los'ies In efficiency -ue to compressibility apparently 
l.e ,'.n at an air -3ane Mach number below  O.lt.,   laoretse 
steadily, and r<?acr. 10 to 1!  percent t.t an airplane 
Süh ni-.TD'.r af u.7>    Che corresponding or- pcllcr-tio 
h'ach nu.rn.-rt   rant,» rr::r  about 0.«5   to   1.07« 

The t-fic-jt of propeller-tit» Vacn nu nur on efficiency 
I?   siv. vn *j.  figure   13,   in wr.lcli the  rail 1   af  1:1 oh-ao«..ed 
tffi^ienc"  to  1 .v-soced  efficiency in given as  a function 
of   ehe  lilgh-soc ad propeller-tip l.son nu:!:r.c-r.     ?igura   10 
showa that losses In bfflclencv begin at   !• t s 0.&6( 

which ?s  5r. class  icrttT.tnt with ths results  sf  ti".e 
climb tt.-it.-,.    The efficiency lo^u •!.:<•  to r.iroresaii:! llty 
Is  shown to inci-faa.   et  tüf-  rat-,   of about V  Dtrctnt rcr 
an  inoraare   of Cl.l  In  tio ! acb number. 

Thriüt-f-ra^ir.s curvei  of  runs  it a nowar coeff lcl-.nt 
of  3.*S  arc  rrt-fcr.ted In f?rure  11.     ,s  In the  climb 
runs,   ir.lv  the  ri£ht  aide of  tlie  prpntllor di3't  oliona 
anv appreciable  comnrfsslouity I03.3  {fig. 11(a)).    »;• 
t'r.s Vach number is increased,  nowever,  eonnresjltlllty 
leases  alao becor. e evident or. the  left slu*  (fig«  1Kb)), 
i.'lth further Increase in Vach nun-be!»",   tne !osjfr. become 
larger  si.-id extend  Inboard over a greater nortion of the 
nropeller blade. 
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CCKCt,USI0!f3 

Flight tests of tn<* curtlss ':o.  7l2i-lC2-12 four- 
blade propeller in  a Republic r-K'.'C alrplano Indicated 
the   fTllo.vlll.:   COIlCll'fliOliPI 

1.     T:i   jü:-b.i  tit  JII  Indicated airspeed  of  165 miles 
per haul«,  irin J  t-> ? oereent »-as lost In efficiency by 
increasing  fr.-m njrr;t<l   to military rower,   primarily 
bjcuu3<3 cf   the reductions   In  section lift-dra^ ratio  that 
resulted  fr-)M  ir.crci 3ed  operating  lift  eoefi iclentii. 

2..     hlth.icllltl.ry  nower.   l033tT   In efficiency due 
t-t  compressibility  started  a*  an  airplane ;.!ach n'tnbor 
Ions  than O.U,   Increased steadily,   and  reached  10 
ta  11 percent ot ü. airplane Kt.cn nunber of 0.7.    Ce-.oressl- 
tllity losses  tectue  eviCtnt whenever the propeller-tip 
Much nu:;'oer o. cc;kc   about 0.G6,  a:.a tne propeller 
efficiency deeieajeä  at •. rate cf about 7 percent for an 
Increase of  0.1  in tin !'ach nun-ber. 

3.     At  an  airplane I'ac'a number cf 0.7,   a reduction 
In engine power  b.l v, •nilltai'y poser raiultud 5n a lower 
prcpelli r efficiency,  but tne leas Ir. efficiency due  to 
compreajltlllty   (based  ">n liw-rnopd te3ts  at a corre- 
sponding advunee-d?wr.ef?r ratic)  sar relatively Independent 
of power. 

U.     Py  -»ultably  increasing  th"   roltulty and reducing 
tnc  rotat'.onal  SDOOd,   an ln.orov.r.ent  in the  propeller 
eff! c'.».ir;:.   in loth ell ab ar.d high-speed operation may be 
poasibio. 

Lai, ley !. c- ir it. 1  Aeronautical  L,aborat 5ry 
Xasirnil »0vln-:ry Coirwlttee  :':r rterpnau"lcs 

L i.i;I*y }"-t 1 i.   Va. 

i:5KER2J'CE 

ro^cley,   A.   ...;     Pl'^ht Veaaarcrirtnta  -f  Compressi- 
otllty tffecLs  sn t rhr< e-:jlr.ce i'hin Clark ".' 
Propeller  Operating  at Constant Advance-ülar.etor 
Fiatio  and   Uf.ce  Ant,le.     EACA ACi< :.r.  3*312,   191+3« 
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TA3LE  I 

PLI3HT  DATA  DETAINED  FROV   CLIMP TESTS OP 

CURTISS NO.  714-1C2-12  FOUR-BLADE PROPELLER 

Pig. Run J CP cT 1 
n 

(rpa) K «t 0 Id«) 

4 29-1 °$ 0.146 0.122 0.793 22.52 
22.63 

0.233 
.240 

0.912 °-?,i5 26.6 
4 29-2 .179 

.187 
.139 
.lt,5 

.750 .818 .058 28.4 
4 29-3 

29-u 
•99 :?a 22.62 .246 .823 .905 28.9 

4 1.02 .200 .151 22.14* .255 
.264 

:S 
.325 

•& .845 

• 756 29.9 
30.3 
31.6 it 29-5 

29-S 
1.05 
1.0* 

.212 

.230 
.151+ 
.160 

.761 

.750 
22.50 
22.a 

.709 

.662 
4 29-7 

29-* 
1.12 .239 .162 .759 22.37 

22.5U 
•350 .629 32.4 

h 1.1} .253 .165 '.ilu 
.290 .959 • 592 33.3 

.34.3 4 29-9 1.19 •S5 
.239 

.171 22.^9 .306 .••c5 .553 
4 29-10 1.22 .173 •M 

22.61 .320 .382 .512 
.499 
.968 

35.2 
36.2 4 29-11 1.26 .302 • 179 22.1*9 .331* .896 

.732 5. 7(«) 20-1 •94 . i.. > .116 .779 
.796 

21.21 .223 26.4 
27.6 
28.6 

5 20-2 .99 .150 .121 21.29 
'.dkO 

.790 •2°J 
5. 7(b) 20-3 

20-4 
1.00 .165 .152 

.146 
.799 
.910 

21.36 • 793 .338 
5 l. • 191 21.20 .254 

.263 '.III .775 30.2 
5. 7(c) 20-5 

20-6 
1.09 .199 .l4o .798 

.302 
21.52 .731 30.4 

5 1.09 .195 .113 21.73 
21.1*9 .294 

.929 .692 
.648 

31.1 
5.  7(d) 20-7 

20-9 
1.15 :ill .150 .306 .325 32.2 

5 1.17 .156 .799 21.50 .290 •IP .349 
.610 

34.3 
5. 7(e) 20-9 1.20 ±1 -m .790 

.813 
21.71* .402 .566 

5 20-10 1.26 21.S2 
21.43 

.517 .352 .528 
5. 7(f) 20-11 1.29 .272 .169 .791 .323 •85* .506 

.467 

.424 

35-3 
5. 7(«) 

5 
20-12 
20-1J 
20-lL 
20-15 

I.36 
l.Ll 

.305 

.315 
.173 
.193 -m 21.'a 

.342 
• 357 

.861 

.374 
37.0 
37.8 

h ?(h) 1.44 
1.46 •M •185 

.136 
.736 
.787 
.B16 

21.1*9 -.m .~>1 
.920 M 39-1 

40.0 
19-1 1.00 

:$ 
.113 21.25 •M .790 •%¥• 

28.0 6 13-2 1.01 .126 .809 21.37 .738 .339 
6 13-3 

19-L 
1.07 •ii} .133 .838 21.16 .254 

.264 
.796 .332 29.O 

6 1.11 .19L 
.196 

.137 

.145 
.920 21.36 .791. 30.2 

6 18-5 1.15 .347 21.22 .274 :IS 30.7 
31.6 6 19-6 1.16 .205 .11*9 .845 21.53 .293 

.294 
.633 

6 13-7 

1S-9 

1.20 .220 .153 .333 21.50 
21.43 
21.1*5 

.825 .645 
.064 
.565 

32.4 
6 
6 \A • 257 

.252 
.156 
.163 

.319 

.922 
.305 
•317 .31*3 p 

6 13-10 1.32 .269 .169 .-^ 21.57 
21.60 

.33p 
• 344 

• 35,1 • 531 111 6 19-11 1.31» • 279 .170 .319 .574 •499 
6 19-12 1.37 

1.C2 
.,,•> .176 .311 21.49 •J5S .369 'Ml •^0 

39.3 6 1"-1J • 320 •nr- .791 21.51 .439 
6 1^-14 1.43 .?"2 .1^1 .509 21.59 • ?s9 .922 .407 

384 40.4 6 19-15 l.SJj 
1.56 

.366 .191 
.196 

.501 21.40 .405 •922 
6 19-16 .??9 .7(>k 21.65 .420 • 952 • 357 41.2 

NATIOHAL ADVISORY 
C'»«I7TIK  WR  AER-SA'JTICS 



NACA   ACr.   tin.    L4LC7 

TABLE IT 

PLIIHT DATA  OBTAINED   PROM   HIGH-SPEED TESTS OP 

CURTIS? HO.  71U-1C2-12 POUR-BLADE PROPELLER 

PJg. Run J CP CT 11 a 
(rpt) 

M «t a P 
(d.g) 

11(a) _„- 1-59 0.3U3 0.171 0.792 22.62 0.1*31 0.952 0.1*16 39.8 

1Kb) 2l*-5 1.81* .31*7 .151 .801 22.1*7 .1*95 • 979 .1*16. 1*1.1* 

11(e) 2i»-l 2.08 .352 .ljl* .786 22.1*1* •557 1.009 .1*18 1*1.1 

11(d) 2l*-2 2.21 .351 .121 .759 22.1*6 •59U 1.035 .1*22 1*5.3 

IK«) 2U-3 2.1*5 .358 .107 •735 22.30 .655 1.061* .1*22 1*7-5 

11(f) 2l*-!* 2.1*7 .51*6 • 099 .708 22 .U3 .666 1.077 .1*32 1*7-9 

1U(«) 17-1 2.69 .11*1* .021 • 395 22.62 •711 I.O92 .576   

  17-2 2.77 .151 .026 .1*32 22.08 •712 1.075 .560   

  17-3 2.70 .161* .030 .500 22.32 .702 1.079 • 575   

lU(b) 17-U 2.73 .176 .031 .1*76 22.20 .706 1.077 • 569   

  17-5 2.75 .201* .01*0 • 5U3 22.03 .705 I.O69 .557   

  l?-17 2.63 .216 .051 .636 22.30 .701 1.073 • 539 1*7.8 

11*1 c) !-l9 2.67 .221 .016 • 557 22.23 • 693 1.070 • 51*5 1*7.8 

  20-18 2.58 .236 .060 .609 23.31 .699 1.100 • 551 1*7.2 

ll*(d) 21-9 2.68 .282 .071 .672 22.1*2 .695 1.071 .51*1   

  21-10 2.55 .290 .0'30 .701* 22.1*5 .662 1.01*7 .521   

  21-11 2.32 .292 .096 .758 22.1*7 .601* 1.015 .523   

  21-12 2.11* .291 .ioe .797 22.1*1 .551* .981* .527   

  21-13 1.95 .295 .122 .803 22.1*9 .508 .960 .515   

12 12-1 2.5U .3*0 .109 .31*2 17.81 .505 .303 .716   

HATI"INAL ADVISORY 
OWITTEE POR AERONAUTICS 
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Each rake 
'Ontains   2C   total 
pressure  tubes 

natnu >m UKV 

figure 2    location ,<t propeller and Survey rakes   on   a   Republic    f*47C wrpJane. 
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12 16 20 
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fioure .5 •   Normal-pcmier  c'imb  at an   indicated   airspeed   of 
ISO mi/es per hour.    Curt us Me   714-IC2-12   four -blade 
propeller    an Pepablic.    f*-47C   airplane. 
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figure 6- Normal• purver climb at art  indicated   airspeed    of 
»S   m,/es nor hour,   i'urtisi Mo    ?l+-ica-ll    four-Made 
propeller   s"    Republic    P-+TC airplane 
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ft>) Pun 20-3. 
Figure 7.~  Thrust-grading curves for climb 
at normal pov/er.  /ndicated   airspeed, 160 
miles per hour. 
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Figure //.- thrust-grading curves   for   Cp~0.3S. 
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Figure //. - Continued. 
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Climb snd high-speed tests of s Curtiss four-blsde propeller and P-47C airplane, 
shooed loss in efficiency of 5 to 6% nhen poner was increased from normal to military. 
This loss Ras attributod to reductions in section lift-drag ratios resulting from in- 
creased operating lift coefficients.    In high-speed flight at military power,  losses in 
efficiency bec3use of compressibility started at airplane l&ch number lsss than 0.4 and 
increased to about 11% at airplane lach number of 0.7.    Tests indicated that propeller 
efficiency may be improved in climb snd high speed by incressing solidity snd reducing 
rotational speed. 
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